Abstract: Social determinants are closely related to health and play a significant role in shaping the quality of life of a population. This study aimed to explore the differences in HRQoL (health-related quality of life) scores of residents in the eastern province of Zhejiang and the western province of Qinghai and probe factors affecting the HRQoL among the two populations. A sample of 4210 residents from a cross-sectional survey was included in the analysis. The EQ-5D-3L instrument was used to measure the HRQoL of residents. A Chi-square test and a t-test were used to examine the differences between different variables and analysis of variance (ANOVA) with interaction effects was used to analyze factors associated with the HRQoL between the two provinces. Residents' EQ-5D index score (EQ VAS score) was 0.963 (82.71) and 0.962 (81.51), respectively, in Zhejiang and Qinghai. Generally, residents in Qinghai displayed significantly worse HRQoL scores than those in Zhejiang. The differences between the two regions lay on mobility, pain/discomfort, and anxiety/depressions. In both regions, an increased education level and being employed were most strongly associated with a positive HRQoL; increased age and presence of chronic diseases were most strongly associated with a negative HRQoL. When formulating health policies, the significant health disparities between western and eastern provinces must be given greater consideration. The health of vulnerable groups should be particularly focused on to improve the observed health disparities.
Introduction
Disparities in population health exist not only between countries, but also within a country [1] . Several social determinants, such as economic stability, education, social context, and health care, are closely related to health. Several studies have reported regional differences as an important factor related to health status and showed that inequalities in health status exist between different regions and areas [2] .
As the world continues to experience an epidemiologic transition from an infectious disease burden to a more chronic disease burden, health-related quality of life (HRQoL) is gaining increased traction in fields of population health measurements [3] [4] [5] . With the development of social economies and the improvement of living standards, peoples' concepts of health are changing continuously. Indeed, the World Health Organization (WHO) in 1948 went to the extent of defining health as, "a state of complete physical, mental and social well-being and not merely the absence of disease or infirmity" [6] . As a result, the measurement of health status has been a field of constant evolution. Indeed, such variables are reflected by the WHO's definition of quality of life as "an individual's perception of the state of life in the context of the culture and value systems in which they live" [7] . With these changing norms of quality of life, concepts, such as HRQoL, have materialized. HRQoL was defined as including five domains: Death and duration of life, impairment, health perceptions, opportunity (capacity for health), and functional status [8] . It includes physical and mental health perceptions (e.g., energy level, mood) and their correlates-including health risks and conditions, functional status, social support, and socioeconomic status. It reveals aspects of physical, mental, social, and emotional health. HRQoL can more closely reflect the subjective aspects of quality of life than measures, such as life expectancy. This study focused on the EuroQol five-dimensional (EQ-5D) scale, a standardized HRQOL questionnaire developed by the EuroQol Group to provide a simple, convenient, and generic measure of health for clinical and economic appraisal.
The social determinants of health are the conditions in which people are born, grow, live, work, and age. These circumstances are shaped by the distribution of money, power, and resources at global, national, and local levels. The social determinants of health are mostly responsible for health inequities-the unfair and avoidable differences in health status seen within and between countries [9] . Different social determinants of health play a significant role in shaping the quality of life of a population. However, importantly, the impact of many of these social determinants of health on quality of life may be directly influenced by aspects of the certain region or province people are residing in. For example, regions with strong social or economic support systems (as a result of greater political or economic capital) may work to mitigate the effect of factors, such as age or socio-economic status, on quality of life (as compared to regions without this safety net in which these determinants may have a greater role in influencing quality of life). China, with the world's largest population, has various regional differences in standards of living, culture, and customs. Given the previously established links between certain health and social determinants, such as regional economy, culture, social environments, customs, socioeconomic status, living conditions, and behavior [10] [11] [12] [13] [14] [15] , the differences in these various social characteristics between different provinces in China can likewise be expected to have an influence on population health and quality of life between the two provinces.
Two examples of Chinese provinces with stark differences in various social and economic sectors are the provinces of Zhejiang and Qinghai. Zhejiang is an easterly province located on the southeast coast of China while Qinghai is a westerly province located in the northwest. Both provinces display stark differences in population density, culture, economic status, and social infrastructure. Zhejiang and Qinghai have a total population of 55.9 million and 5.93 million, respectively. Per capita gross domestic product (GDP) in Zhejiang was 84,528 RMB while in Qinghai it was 43,380 RMB [16] . Since these are two different geographic provinces in China with differing structural features, residents are very likely to have different HRQoL scores and, importantly, different influencing social factors need to be identified in different regions for better interventions for a better quality of life. To the best of our knowledge, no study had compared the HRQoL of ordinary people between an eastern and western province in China specifically [17] [18] [19] [20] [21] .
This study aimed to take Zhejiang and Qinghai as two cases to compare the HRQoL status of ordinary people between two regions, and to explore factors associated with HRQoL in these two respective regions. Based on the literature, we hypothesize that there is a significant difference between the two provinces and that certain social determinants will indeed show differing levels of influence between Zhejiang and Qinghai due to the systematic structural, social, and cultural differences between these provinces. By identifying the social determinants that are more associated with HRQoL in one province over the other, we are seeking to provide insights into more targeted interventions to improve the quality of life in different regions in China.
Materials and Methods

Study Sample
Our study sample was derived from a health service household survey of residents in Zhejiang and Qinghai. A multi-stage stratified cluster random sampling method was used to obtain 4901 participants during 2016 and 2017.
The sample was derived from the resident population in the region, including the residents living in the region for the past six months and migrant populations living in the region for more than half of each year. All ages were considered in the study sample. Multi-stage stratified cluster random sampling was used to select samples. First, Zhejiang and Qinghai were selected from half of the wealthiest and least wealthy provinces, respectively. Second, for both Zhejiang and Qinghai, counties were divided into two groups based on per capita wealth. In Zhejiang, one county was selected from each of the subgroups: Jiashan County (higher per capita wealth) and Jinyun County (lower per capita wealth). In Qinghai, due to the low per-county population density, two counties were selected from each of the subgroups: Chengxi district, Ping'an district (higher per capita wealth) and Huzhu county, Jianzha county (lower per capita wealth). Next, for each county, a town was randomly selected from an urban area and a street or town was randomly selected from a rural area. Finally, a sample of households was taken from each town/street. For this study, the characteristics of individual household residents from this household population were analyzed. A diagram of the described sampling method with the sample size is displayed in Figure 1 . 
Materials and Methods
Study Sample
Data Collection
Face-to-face interviews were conducted by trained investigators who used the health service household questionnaire in the survey. The questionnaire included individual socioeconomic status, demographic characteristics, residents' health status (EQ-5D), and utilization of health services. Each questionnaire included a section of the standard EQ-5D-3L survey. The investigators were trained as a group on uniform standards and passed the coincidence examination. According to the requirements of the EQ-5D scale with regard to practical applications, residents were required to be 15 years of age or older and answer the questions by themselves [22] . The investigators were local personnel chosen by health-affiliated departments, such as the local health commission and the local center for disease control and prevention. After obtaining informed consent, all members of a household were interviewed in their homes individually. They were told to answer truthfully and that there was no right or wrong answer. Quality control was performed by the professors and students of Zhejiang University. Ethical approval was obtained from the institutional review board of Zhejiang University School of Medicine (2015022). Participant data remained anonymous throughout the research process.
This study only used the general household, individual variables, and the EQ-5D information. This information included (1) household's data: Household income; (2) individual demographic and socioeconomic data: Age, sex, marital status, ethnic group, residence, basic insurance, the status of chronic diseases, education level, and occupational status; (3) individual self-reported health status based on the EQ-5D descriptive system and visual analogue scale (VAS). 
This study only used the general household, individual variables, and the EQ-5D information. This information included (1) household's data: Household income; (2) individual demographic and socioeconomic data: Age, sex, marital status, ethnic group, residence, basic insurance, the status of chronic diseases, education level, and occupational status; (3) individual self-reported health status based on the EQ-5D descriptive system and visual analogue scale (VAS).
HRQoL Evaluation Instrument
The 3-level version of EQ-5D was introduced in 1990 by the EuroQol Group. It essentially consists of 2 parts: The EQ-5D descriptive system and the EQ visual analogue scale (EQ VAS). Value sets were generated using the time trade-off (TTO) valuation technique.
EQ-5D-3L Descriptive System
The EQ-5D-3L descriptive system comprises the following five dimensions: Mobility, self-care, usual activities, pain/discomfort, and anxiety/depression. Each dimension has 3 levels: No problems, some problems, and extreme problems. The patient is asked to indicate his/her health state by ticking the box next to the most appropriate statement in each of the five dimensions. This decision results in a 1-digit number that expresses the level selected for that dimension. The digits for the five dimensions can be combined into a 5-digit number that describes the patient's health state. The digits for the five dimensions can be combined into a 5-digit number that describes the patient's health state. Based on the calculation using the Chinese EQ-5D scale utility value integral system, the EQ-5D index score ranges from −0.149 to 1.00.
EQ VAS
The EQ VAS records the residents' self-rated health on a vertical visual analogue scale where the endpoints are labelled 'best imaginable health state'-100 and 'worst imaginable health state'-0. The VAS can be used as a quantitative measure of health outcome that reflects the patient's own judgement.
Analysis Methods
In the survey, the residents interviewed were in all age groups. Due to the requirement of participants being aged 15 years or older and providing responses to the EQ-5D section by themselves, a sample of 4231 was included. Data was further excluded if there were missing values for sex, age, ethnic group, residence, marital status, education level, employment, household income, health insurance, and chronic diseases, or the 5 dimensions of the EQ-5D or EQ VAS score. After the process of data cleaning, the effective sample size was 4210. Among them, 2530 were from Zhejiang and 1680 were from Qinghai. All data was corroborated using EpiData version 3.1 (The EpiData Association, Odense, Denmark), and then analyzed with R version 3.4.3 (R Foundation for Statistical Computing, Vienna, Austria). The significance level was p < 0.05.
EQ-5D Calculation
The EQ-5D health utility value was calculated using the Chinese EQ-5D scale utility value integration system. The utility value integration system is shown in Table 1 . C is a constant term, and MO2, SC2, UA2, PD2, and AD2 indicate that if mobility, self-care ability, daily activity, pain/discomfort, and anxiety/depression are at level 2, the value, 1, is assumed, and the other level is 0; MO3, SC3, UA3, PD3, and AD3 indicate that the above dimensions are 1 when at level 3 and 0 at others; N3 indicates that at least 1 of the 5 dimensions is 1 when at level 3. According to the results of Table 1 , the utility values of all 243 health states can be calculated. The answers to the EQ-5D-3L questionnaire in this survey were converted into a utility index score through this Chinese general population-based EQ-5D-3L social value set. Details of the calculation were described previously [23] . The higher the EQ-5D index score and EQ VAS score, the better is the respondent's HRQoL. The differences between different variables, including demographic variables and the five dimensions of the EQ-5D health status, in Zhejiang and Qinghai were evaluated using the Chi-square test. For continuous variables, a t-test was conducted. Considering the significantly different sociodemographic characteristics in the two regions, an analysis of variance (ANOVA) with interaction effects and simple effects tests were used to analyze the influencing factors. Also, a procedure for alpha adjustment using Bonferroni's procedure was performed. In measuring HRQoL, an individual's subjective health feelings may be more reflective of an individual's health level. Also, considering that there is no difference in the EQ-5D index score between Zhejiang and Qinghai, we focused on the influencing factors of the EQ VAS score. The results of the initial ANOVA model were used to determine statistically significant interaction terms of the province and sociodemographic variables, which were then the focus of a further pairwise comparison analysis.
We chose the variables based on the conducted literature review. Independent variables in the model include sex, age, ethnic group, residence, marital status, education level, occupation, income, basic health insurance, and conditions of chronic diseases. The variable coding can be seen in Table 2 . As for income groups, residents were ranked from lowest to highest by their annual income and divided into five groups of equal size: The lowest income group had an income level below 5000 RMB; the second group from 5001 to 10,000 RMB; the third group from 10,001 to 20,000 RMB; the fourth group from 20,001 to 32,000 RMB; and the fifth and highest income group 32,001 from RMB and above.
Results
Demographic Characteristics of the Sample
The characteristics of the study sample are summarized in Table 2 . In the sample, there were 2088 males (49.6%) and 2122 females (50.4%) in total. The mean age was 46.08 (±17.455). Of the residents, 88.6% were Han and the rest were other ethnic groups, including Tu, Tujia, Tibetan, Hui, Miao, etc. Among them, almost half lived in rural areas and half lived in urban areas. With respect to marital status, 3180 (75.5%) of them were married, 726 (17.2%) of them were never married, and 304 (7.2%) of them were divorced or widowed. Per capita household income was calculated and divided into five groups, with most people being categorized in the middle groupings. With regards to educational status, most people obtained a highest education level of junior middle school, followed by primary school, and individuals with college and above levels only accounting for 8.6% of the study population. Among them, worker/clerk and farmer accounted for more than half (57.2%) of the total population. In terms of basic health insurance, 97.9% residents enrolled in the basic health insurance. Of the residents, 15.3% had chronic diseases (Table 2) . Overall, residents in Zhejiang and Qinghai have significant differences in age, ethnic group, residence, marital status, per capita household income, education, employment, and conditions of chronic diseases. 
Health Profiles and EQ VAS Score
In terms of the EQ-5D index score and EQ VAS score, there was a significant difference in the EQ VAS score, but this difference was not found in the EQ-5D single summary index (Table 3) . In other words, residents in Zhejiang and Qinghai indeed displayed differences in health status, but more through a patient's own assessment of health status rather than the general population health. Furthermore, although there was no difference in the overall EQ-5D index score, there were still differences in the five dimensions of health. Table 3 also shows the horizontal components of each dimension and compares the differences between Zhejiang and Qinghai. It can be seen that residents in Qinghai have a higher proportion of moderate/severe problems than residents in Zhejiang in terms of mobility and anxiety/depression. In pain/discomfort, people in Qinghai had more severe problems, and people in Zhejiang had more moderate problems. According to the results of the Chi-square test, the differences in the composition of the above three components between residents in Zhejiang and Qinghai were statistically significant.
With regards to the difference of the EQ VAS score between the two regions, the EQ VAS score by sociodemographic variables were reported ( Table 4 ). The mean EQ-VAS scores were 82.71 (13.05) for residents in Zhejiang and 81.51 (13.92) for residents in Qinghai overall, indicating that the HRQOL of residents in Zhejiang was better than that of Qinghai (p < 0.01). Moreover, in most subgroup analyses (only the variables with statistical significance are displayed), the EQ-VAS scores of residents in Zhejiang were higher than those of residents in Qinghai with statistically significant differences. Only residents in Zhejiang who earned more than 20,001 Yuan annually (p < 0.05) had lower EQ-VAS scores compared with the residents in Qinghai in that category (Table 4) . 
Factors Influencing HRQoL
The results of the analysis of variance (ANOVA) with interaction effects model created are summarized in Table 5 . Looking at the socio-demographic variables across the total study population, an increase in education level was strongly associated with an improved EQ VAS score. Being employed was significantly associated with a higher EQ VAS score compared with those unemployed. Residents living in rural areas had a better health status than those in urban areas. Residents who were covered by basic insurance had a worse health status than those who were not. Aging and having chronic diseases were significantly negatively associated with health status in the two regions. As age increased, people's health status grew worse. Of the nine interaction terms (between the binary province variable and the socio-demographic variables) included in the model displayed in Table 5 , only three interaction variables were statistically significant and selected for further analysis: Province × ethnic group, province × marital status, and province × income. With these significant interaction terms, pairwise comparisons were conducted both between different levels within each socio-demographic variable in each respective province (Table 6 ) and the value of each level within each socio-demographic variable between the two provinces ( Table 7) .
In Zhejiang, we found that residents who were not of Han ethnicity or divorced/widowed had significantly lower EQ VAS scores. Among the residents in Qinghai, having a higher income was significantly associated with higher EQ-VAS scores (Table 6) . When compared by province, people who were divorced/widowed, had a household income between 20,001 and 32,000 yuan per year, or a household income higher than 32,000 yuan per year had significantly lower EQ VAS scores in Zhejiang than in Qinghai (Table 7) . 
Discussion
With continuous improvements in life expectancy, the examination of other indicators, such as HRQoL, of residents in China is being explored by health-related researchers. Health disparities widely exist among different regions in China [24] .
In this study, we examined and compared the HRQoL measured by the EQ-5D 3L questionnaire and explored factors influencing discrepancies in quality of life in Zhejiang and Qinghai. The results provide useful policy suggestions to the regional population health in China. Although it was found that the trend in the EQ VAS scores showed statistically significant relationships, no significance in the EQ-5D index scores was found. As expected, the health status of residents in Zhejiang was better than in Qinghai.
From the results of the study, among the five dimensions in residents in Zhejiang and Qinghai, the most prevalent problems are pain/discomfort and anxiety/depression, and these results are aligned with the results of the Fifth National Health Service Survey in China and other research results in China, but are significantly lower than that in the United States, Britain, or Australia, which may be related to the different levels of economic development in the different countries. Moreover, after comparing the two regions, we found that the proportion of residents in Qinghai who have self-reported problems in the dimensions of mobility and anxiety/depression are significantly higher than that of residents in Zhejiang. In terms of pain/discomfort, residents of both populations display a need for future targeted interventions; in Zhejiang, there are more residents with moderate problems, but fewer residents with severe problems in Zhejiang, which may indicate that residents with moderate problems may become more severe later in Zhejiang, while the Qinghai population displayed a higher proportion of severe problems. Anxiety/depression reflects problems in the areas of psychology, and residents in Qinghai displayed more severe psychological problems than residents in Zhejiang.
The mean EQ VAS score of residents in Zhejiang was significantly higher than residents in Qinghai. The mean of the EQ-5D score of residents in Qinghai was lower than residents in Zhejiang (albeit without statistical significance). These results indicate that the HRQoL of residents in Zhejiang is better than that of residents in Qinghai. These findings can be explained by the fact that Qinghai and Zhejiang have a significant difference in socioeconomic development, which has a large correlation with respondents' health status. Indeed, these results shed crucial light onto why residents in Zhejiang display metrics of significantly higher quality of life than those in Qinghai.
According to the results of the analysis of variance (ANOVA) with interaction effects and pairwise comparisons of simple effects, there is a significant positive correlation between socioeconomic status and HRQoL in these two areas. The higher the income level, the higher the level of education, and the more employed, the better the HRQoL. Thus, this study suggests the need for further development of public policies that are conducive to the poor, narrowing the poverty gap, and at the same time raising the overall level of national education. Age is also one of the important factors affecting HRQoL. The health of people over the age of 15 was shown to gradually decline with increases in age, which is consistent with the expected assumption. Basic health insurance policies for residents should continue to be given more attention because of the possible impact on the health status of residents. Notably, the condition of chronic diseases of residents always has an impact on residents' health status. This indicates that the status of physical health is still a notable problem and residents need to pay attention to individual health behaviors, such as drinking, smoking, physical activity, and diet. Specifically, in Zhejiang, we found that residents who were not of the Han ethnic group, and were divorced or widowed had significantly lower EQ VAS scores. The health status of the majority Han ethnic group was better than minority groups, indicating that minorities are in a relatively disadvantaged state of health in Zhejiang. Among residents in Qinghai, having a higher income was significantly associated with higher EQ-VAS scores, which indicates policies should still focus on improving the economic level and income in Qinghai. When compared by province, residents in Zhejiang who were divorced or widowed had significantly lower EQ VAS scores than residents in Qinghai. Residents with a higher income had lower EQ VAS scores in Zhejiang than Qinghai, which indicates that measures taken to improve household income levels may help to improve the quality of life among residents in Qinghai to a greater extent than residents in Zhejiang. Compared to other similar studies, several factors were also found to be significant social determinants of quality of life in other jurisdictions and sub populations. A study conducted in Iran showed that determinants of HRQoL included monthly household income, post-secondary education, age, marriage status, and having chronic diseases [25] . A study conducted in China using a short form 36 health survey questionnaire (SF-36) questionnaire to evaluate HRQoL in the general population showed that risk factors included aging, past history of chronic disease, occupations, such as farming and being a student, and gender, while protective factors included marriage and higher education [26] . However, in this study, it must be noted that the EQ VAS score is a relatively subjective evaluation indicator for health status and the difference in health in practical terms is still worthy of further investigation.
These results have some important implications for population health in China. First, not only physical health, but also mental health should be noted, especially in the western area. Also, different places have different health profiles and a different proportion of risk factors, which should be treated in corresponding ways.
There are also some key limitations of this study. First, as a cross-sectional study, it is difficult to establish correlational or causational relationships due to the weak strength of the data in comparison with longitudinal formats. Second, when compared by different regions, we should consider that the EQ-5D value may have a ceiling effect and the definition of the top and bottom anchors on the EQ VAS is vague [27] .
In addition, the results of HRQoL in our study were similar to former studies conducted in China, supporting the consistency of our data [2, 17, 18, 20, 21] . From a global context, much of the HRQoL results were observed to be higher or lower depending on the socio-demographic variables compared to studies conducted in settings, such as the U.S., Europe, and Vietnam [28] [29] [30] . However, as noted, making inter-country comparisons is an area that needs to be further investigated given the high levels of subjectivity associated with the HRQoL measure. Since the EQ-5D instrument is a self-perceived health status measure, it may vary among people not only by their actual health status, but also by different cultural backgrounds, by the expectations of their health status, and by the education level of the population. Therefore, people with different nationalities and cultural backgrounds with the same health status may still give their health status a different rating [31] .
Conclusions
The HRQoL of residents in Zhejiang was better than that of residents in Qinghai. Residents in Qinghai had a higher proportion of health problems than residents in Zhejiang in terms of mobility and anxiety/depression. The main common factors affecting HRQoL include age, residence, occupation, education, and the condition of chronic diseases. To improve the HRQoL of residents, raising the education level and improving the quality and accessibility of health services are two important measures. Also, between different regions, slightly different interventions should be considered, for example, the improvement of income level is an independent positive factor influencing residents in Qinghai. In addition, apart from improving the accessibility of medical services, it is also important to strengthen interventions in psychological issues, especially in a western region, like Qinghai. Funding: This study was funded by the National Natural Science Foundation of China grant (grant number 71573229).
